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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims 

Claim 1 (currently amended): A method of determinlna c alculat i nQ t he flux of ai^ 
gas{x)JX in a CBC circu i t for o subject that is ventilated o r a Gpontanoouo breathing 

spontaneouslv. comprising the steps of: subioct. 
for e xampl e said gas(x) b e ing; 

a) A anoGthot i c cuch ac but not l i m i tod to; 

ii) s e voflurane; 

i ii) isoflurane; 

iv) halothan e ; 

v) d es f l uram e ; 

or tho l iko 

b) Oxygon; 

c) Carbon diox i do; 
or th e l ik e 

a. providing to the subject, via a Conditional Breathing Circuit 
(CBC), a source gas and a second gas that has substantially 
the same concentration of gas "X" as in the alveoli of the 
lung, wherein the source gas for a given breath is provided 
at a flow rate (SGF) that results in the source gas entering 
the CBC being eoual to or less than the subject's alveolar 
ventilation, any balance of the gas provided for the same 
breath being the second oas: 
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b. determining the flux of gas "X" bv: 

C\) determining the source gas flow ISGF) into 
the CBC: 

(ii) determining the concentration, Fgg, of gas 
"X" in the source gas flow or Fopy; 

(iii) detemnining the concentration, Fg;. of aas 
''X" in the end expired gas: and 

(iv) processing data utilizing the following 
relationshipe;: 

Flux of gas ncf^ = SGF (Fsx-Fex); 
Flux of gas = SGF (Ff^Fc .^): or 
Flux of gas "X" = SGF (Fp^- F^^y) 

wherein: 

SGF = the rate of Ssource of-gas flow into the br e athing circu i t ( CBC circuit) in 
liters/minute as road from th e gao flow motor oc cot by tho anocthoc i ologict ; 

Fsx = Fractional concentration of gas "X" in the source gas (which is c e t by tho 
an es th e sio l ogist) ; 

Fex = Fractional concentration of gas "X^ in the end expired gas oc dotorminod by 
a portablQ gas onolyzor, or tho liko, 

FRRy= Fractional concentration of oas "X" (where "X" is not carbon dioxide) in an 
expiratory limb of the CBC before gas enters a carbon dioxide absorber and 

mixes with source gas entering the circuit: and 

the relationship Flux of gas "X" = SGF (Ff^- Frbx) is employed when there is 
carbon dioxide absorber in the CBC. 

Claim 2 (currently amended): A The method of claim 1 . wherein the second gas is 
gas expired bv the subject in the preceding breath calculat i ng th e flux of oxvoon m-a 
CBC circu i t for a v e ntilotod and/or spontanoouc breathing cubjoct utilizing tho following 
re l ationsh i p: 
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. F l ux of oxygon - SGF (P^ q^—^^ 

wheroin 

SGF " Sourco of gac flow Into th o breathing c i rcuit (CBC circuit) in li torc/minuto 

as road from tho goc f l ow motor as sot by tho QnoGtheciologict; 

Fsx = Fractional conc e ntration of gac In tho sourc e gas (wh i ch I s eot by tho 

anocthoo i o l og i ct); 

I^ x " Fractional conc e ntrat i on of gas Oa I n th e e nd e xpirod gas as dotorm i nod by 

a portable gas ana l yzer, or the l i ko . 

Claim 3 (currently amended): The method of claim 2 4. wherein values for SGF. 
or Frrx and f^y^ are determined by a device comprising a gas flow meter and a tidal 
gas analyzer and wherein the data is processed bv a processor operativelv associated 
with the device or 2 whoroin th e CBC c i rcu i t ic coloctod from tho group con ei cting nf i ) n 
c i rcle c i rcuit; ii ) a Magi ll br e athing circu i t; i i i ) an isocapnia circuit, whether breathing or 
non broathing (as taught by co ponding F i chor ot al), or tho l iko . 

Claim 4 (currently amended): The method of claim 1^ 9f-2-wherein the Conditional 
Breathing Circuit G BQ Is af^ i mproved Magill circuit as describod heroin 

Claim 5 (curently amended): The method of claim 1^ wherein the Conditional 
Breathing Circuit is art improved rebreathing circuit. 

Claim 6 (currently amended): The method of claim 1^ wherein the CBC circuit is 
an i mproved non-rebreathing circuity a s d es cr i b e d hero i n. 

Claim 7 (curently amended): The method of claim 2 used to detemnine oxygen 
consumption, moocuro cardiac out put by any known mothod, such as tho Fick method . 

Claim 8 (currently amended): The method of claim 2 used to detemnine oxygen 
consumption irir for e xample, an operating room setting or tho li ko . 
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Claim 9 (original): The method of claim 2 or 8 used to optimize oxygen consumption. 

Claim 10 (original): The method of claim 2 or 8 utilized as an early indication of 
malignant hyperthermia. 

Claim 1 1 (currently amended): A method of detemninin a calcul a t i na the flux of any 
gas other than carbon dioxidey in a subiect bv using a Conditional Breathing Circuit 
(CBC) GifGiHt-with low gas flow of a^source gas flow ISGf) resulting in source oas 
entering the CBC being eoual to or less than alveolar ventilation and with a carbon 
dioxide absorber in place utilizing the following relationship; 

Flux of gas X = SGF (FEX - FRBX) 

wherein' 

SGF = Source of gas flow into the breathing circuit (CBC circuit) in liters/minute 
as read from the gas flow meter as set by the anesthesiologist; 

Fex = Fractional concentration of gas X in the end expired gas as determined by 
a portable gas analyzer, or the like. 

Frbx - Concentration of gas X in the expired limb of circuit before the gas passes 
through the carbon dioxide absorber and mixes with gas coming from the flow meter. 

Claim 12 (cancelled): 

Claim 13 (original): The method of claim 11 used to determine how much anesthetic is 
being absorbed by the patient. 

Claim 14 (original); The method of claim 13 wherein said anesthetic is N2O. 
Claim 15 (cancelled): 
Claim 16 (cancelled): 
Claim 17 (cancelled): 
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Claim 18 (original): The method of claims 1, 2, or 11 used to calculate the rate of 
elimination of a gas X for any input total gas flow utilizing the following further 
relationships; 

wherein the rate of elimination of gas X = the input total gas flow (multiplied by) 
Fex-FIx ; 

wherein Fex is defined above and Fis is the concentration of X In Inspired gas. 

Claim 19 (previously presented): The method of claim 1. 2, ol.11, 16, 16 or 17 
wherein said method is incorporated In an algorithm spreadsheet, formula or the like 
contained within software which is capable of running on a computing device, or is 
installed therein. 

Claim 20 (new): The method of claim 1 . wherein the gas "X" is carbon dioxide and the 
CBC is a re-breathing circuit. 

Claim 21 (new): The method of claim 1 . wherein the gas "X" is an anesthetic and the 
CBC is a re-breathing circuit. 

Claim 22 (new): The method of claim 21. wherein the anesthetic is: 

i) m 

i\) sevoflurane: 
iii) isoflurane: 
Iv) halothane: 
v) desflurame. 

Claim 24 (new): The method of claim 1. wherein the CBC circuit is selected from the 
group consisting of i) a circle circuit: ii) a Magill breathing circuit: or iii) an isocaonia 
circuit, frebreathing or non-rebreathino). 
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Claim 25 (new): An apparatus configured for use with a Conditional Breathing Circuit 
(CBC) for determining th e flux of a aas 'X in a subject that is ventilated or breathing 
spontaneously, comprising: 

c. at least one gas analyzer; 

d. a gas flow meter for determining the rate of flow of a source 
gas; 

e. a processor programmed for 

(!) detemninlng the source gas flow rSGF) into 
the CBC: 

(ii) determining the concentration. Fgy. of gas 
"X" In the source gas flow or Ff^r^^: 

(iii) determining the concentration, Fgj^. of gas 
"X" in the expired gas: and 

(iv) processing data utilizing the relationship: 

Flux of oas "X" = SGF (F5.y-Fpy): 

Flux of gas ^^X" = SGF (Fpv-F^): or 

Flux of gas "X" « SGF (Fp^- Fp av) 

wherein: 

SGF = the rate of source gas flow into the CBC in liters/minute: 

Fgjg = Fractional concentration of gas "X" in the source oas: 

Ff)^ = Fractional concentration of gas "X" in the end expired gas; 

Frr)^= Fractional concentration of gas "X" (where "X'* is not carbon dioxide) in an 
expiratory limb of the CBC before gas enters a carbon dioxide absorber and 
mixes with gas entering the circuit under control of the gas flow meter: 
the relationship Flux of oas "X" = SGF (F p y- Fp»y) is employed when there is 
carbon dioxide absorber in the CBC. 

Claim 26 (new): An apparatus according to claim 25 in the form of an anesthetic 
machine wherein gas ''X" is an anesthetic gas and wherein the CBC includes a carbon 
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dioxide absorber and wherein the processor is configured to determine consumption of 
the anesthe tic gas usino the relationship Flux of gas = SGF fFc^ Frr)^). 



Claim 27 (new): An apparatus accordino to claim 25 further comprisino a CBC. 

Claim 28 (new): The use of a conditional breathing circuit (CBC) for detenminina the 
flux of a oas "X" in a subject that is ventilated or breathing spontaneously, comprisino 
the steps of: 

a. analyzing the concentration of gas "X" in the end tidal oas: 

b. controlling the rate of flow of a source oas: 

c. determining the concentration, Fgj^. of gas "X" in the source 
gas flow or Frrv: 

d. processing data utilizing the relationship: 

Flux of gas "X*' = SGF (F^-F^): 
Flux of oas 'X = SGF (Fpy>F<:y): or 
Flux of gas "X'* = SG F (Fry Fp«y) 

wherein: 

SGF = the rate of source gas flow into the CBC in liters/minute: 

F g^ = Fractional concentration of oas "X" in the source gas: 

Fpy = Fractional concentration of oas "X" in the end expired gas: 

Frrx= Fractional concentration of gas "X" (where "X" is not carbon dioxide) in an 

expiratory limb of the CBC before gas enters a carbon dioxide absorber and 

mixes with gas entering the circuit under control of the gas flow meter: 

the relationship - Flux of gas "X' = SGF IF^- Frrx) is employed when there is 

carbon dioxide absorber in the CBC. 

Claim 29 (new): A processor programmed for receiying source oas flow rate data 
and gas concentration data generated by a gas analyzer, and programmed for: 
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(v) determining the source gas flow (SGF) into 
aCBC: 

(vi) determining tlie concentration. Fsy. of oas 
"X" in the source gas flow or Frr^: 

(vii) detemilning the concentration. F^. of aas 
"X" in the expired oas: and 

Mn) processing data utilizing the relationship: 
Flux of oas "X" = SGF fF^^^-Fg^ V 
Flux of gas "X" = SGF rFcv-F^vV or 
Fluxofgas"X" = SGFfF pvFoo^^ 

wherein: 

SGF - the rate of source oais flow into the CBC in liters/minute: 

Fgj^ = Fractional concentration of gas "X" in the source gas: 

Fpg - Fractional concentration of gas "X" in the end expired gas: 

Frrx= Fractional concentration of gas "X" in an expiratory limb of the CBC before 

gas enters a carbon dioxide absorber and mixes with oas entering the circuit 

under control of the gas flow meter 

the relationship Flux of oas "X" = SGF fFpv- Fpny) is employed when there is 
carbon dioxide absorber in the CBC. 
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